The pyridoxal 5' -phosphate site in rabbit skeletal muscle glycogen phosphorylase b: an ultraviolet and 1H and 31P nuclear magnetic resonance spectroscopic study.
1 H NMR spectra of the 3-0-methylpyridoxal 5'-phosphate-n-butylamine reaction product indicated that this analogue forms a Schiff base in aprotic solvent. The uv spectral properties of 3-0-methylpyridoxal-5'-phosphate phosphorylase b correspond to those of the n-butylamine Schiff base derivative in dimethyl sulfoxide. On the basis of that and auxiliary uv and 1H NMR spectra of pyridoxal and pyridoxal 5'-phosphate and the corresponding Schiff base derivatives we have verified that pyridoxal 5' -phosphate is also bound as a Schiff base to phosphorylase and not as an aldamine. Since 3-0-methylpyridoxal-5'-phosphate phosphorylase is active, a proton shuttle between the 3-hydroxyl group and the pyridine nitrogen is excluded. This directs attention to the 5' -phosphate group of the cofactor as a candidate for a catalytic function. 31P NMR spectra of pyridoxal 5' -phosphate in phosphorylase b indicated that deprotonation of the 5' -phosphate group was unresponsive to external pH. Interaction of phosphorylase b with adenosine 5' -monophosphate, the allosteric effector required activity, and arsenate, which substitutes for phosphate as substrate, triggered a conformational change which resulted in deprotonation of the 5' -phosphate group of pyridoxal 5' at pH 7.6. It now behaved like in the pyridoxal-phosphate-epsilon-aminocaproate Schiff base in aqueous buffer, where the diionized form is dominant at this pH. Differences of line widths of the adenosine 5' -monophosphate signal point to different life times of the allosteric effector- enzyme complexes in the presence and absence of substrate (arsenate).